A comparison study of the growth of aluminum nitride (AlN) single crystal epitaxy on 6H-SiC and 4H-SiC substrates has been performed. The material has been characterized using atomic force microscopy (AFM) and reflective high energy electron diffraction (RHEED). AlN crystals were deposited on the following 6H-SiC substrates: singular with and without an initial SiC epilayer, and 3. 
Introduction
AlN is a wide band-gap (Eg = 6.2ev at RT) semiconductor material that is suitable for acoustic and visible to deep ultraviolet opto-electronic semiconductor devices [1] [2] .
One of the biggest drawbacks for growing nitride materials is the availability of suitable substrates [3] [2] . At this time there are no commercial nitride substrates, but researchers have learned to grow heteroepitaxially on semiconductors such as silicon carbide (SiC) and sapphire (Al 2 O 3 ) to produce quality single crystal AlN material [4] [5] [3] .
In this paper, the surface morphology of single crystal AlN deposited on 6H-SiC and 4H-SiC substrates with and without initial SiC epilayers are compared to determine which substrates promote superior growth.
Experimental Procedure
The AlN experiments were performed in a low pressure MOCVD reactor. This reactor possesses a vertical pancake configuration and is heated resistively. The AlN Several surface cleaning experiments were performed to determine the best method for sample preparation before growth. Three different cleaning procedures were performed for both 6H and 4H-SiC substrates without epilayers. After being cleaned, the growth surfaces were compared using RHEED.
For the first cleaning procedure, two substrates, one 6H and one 4H, were prepared by a thorough cleaning using standard solvents, trichloroethylene (TCE), acetone, and methanol. The two samples were then placed in the reactor, ramped up to 1200 o C in H 2 , and allowed to sit for 10 minutes. The second cleaning procedure was exactly the same as the first except the two samples were ramped up to 1200 o C in vaccum. As for the last procedure, two substrates , one 6H and one 4H, were prepared The cleaning procedure which included the RCA clean produced the "best" RHEED ( Figs. 1B and 1D) . Therefore, all of the 6H-SiC and 4H-SiC substrates were prepared by a thorough cleaning using standard solvents and then cleaned using the RCA sequence. We noted that whatever the cleaning procedure the oxidation removal from the 6H-SiC was more complete than on 4H-SiC. RHEED was performed to determine the degree of crystallinity (Figure 2 ). If a sample displayed poor crystallinity, the growth was re-optimized in relation to the temperature or V/III ratio and repeated. After growth, the surfaces of the AlN epitaxy were analyzed using AFM to determine quality and type of growth . 
Results and Discussion
The morphology of AlN deposited on 6H-SiC with a intermediate SiC epitaxial is shown in Figures 3-5 . In all cases a quasi 2-D step flow growth is observed. We note that these are not atomic steps, but are at least 40 angstroms in height and probably represent step bunching. The average measurement of roughness of the surfaces was 17 to 25 nm. When AlN is deposited on 6H-SiC without epitaxial growth, we have seldom observed step flow like growth. Figure 6 and 7 show morphology that is typical of growth directly on 6H-SiC substrates. This growth is randomly nucleated. This type of growth is characteristic of nitride material on a substrate without a buffer layer [6] [7] .
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